Mechanisms underlying the developmental neurotoxic effect of PBDE-47 and the enhanced toxicity associated with its combination with PCB153 in rats.
To explore the mechanisms underlying the developmental neurotoxic effect of PBDE-47 and its interaction with PCB153, expression levels of mRNA and proteins of the x-chromosome-linked inhibitor of apoptosis protein (XIAP), death associated protein kinase (DAPK), caspase3, caspase12 and cytochrome C in the hippocampus of 2-month-old rats exposed to a single oral dose of PBDE-47 and/or PCB153 on post natal day (PND) 10 were examined. Four levels of PBDE-47 (0, 1, 5, 10 mg/kg) and two levels of PCB153 (0 and 5mg/kg) were added to corn oil in a 4 x 2 factorial completely randomized design study. Meanwhile, the ultrastructures of neurons in the hippocampal CA1 region were observed and the learning and memory capacities were measured in these rats. The results suggested that the mRNA and protein expression levels of all examined genes (with the exception of cytochrome C mRNA in female rats) were significantly changed at some doses (P<0.05); additionally, the total distance swam by rats to reach an escape platform was significantly increased and the ratio of distance taken in the platform quadrant to total distance was notably decreased in all treated groups in the water maze experiment (P<0.05) compared to the control. Numerous alterations were observed in the ultrastructure of neurons in PBDE-47 alone or combination of PBDE-47 and PCB153 groups. Furthermore, an interaction was found between PBDE-47 and PCB153 in lengthening the total distance taken to the platform and decreasing the platform quadrant ratios in the water maze experiment, as well as in the inducing of caspase3, caspase12 and cytochrome C mRNA and protein expression (with exception of cytochrome C mRNA in female rats) in the hippocampus. We conclude that PBDE-47 may induce developmental neurotoxicity in rats via three classic apoptosis pathways, and it may interact with PCB153 to enhance developmental neurotoxicity.